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DESCRIPTION 



Radiation detector 



Technical Field 



[0001] 



The present invention relates to radiation 



detectors with the joint portion of a radiation 
detector housing which is sealed by means such as an CD- 
ring and a gasket, by welding or by adhesion. More 
particularly, the invention relates to a radiation 
detector which is improved to be suitable for 
sterilization . 
Background Art 

[0002] For example, as disclosed in US Patent No. 

6236880B1, conventionally known as a radiation detector 
for detecting radiation is a medical radiation detector 
equipped with a handheld probe. The radiation detector 
of this type includes a battery as a power supply and a 
power supply switch as well as a sound output portion 
for outputting sound according to the radiation 
intensity detected. 
Disclosure of" the Invention 

[0003] For a radiation detector of this type for 

medical use, e.g., a surgical probe used for detecting 
a metastatic breast cancer nidus using a 
radiopharmacentical, the probe directly contacts with 
the patient and may be thus required to be sterilized. 
In this case, for example, - sterilization is performed 
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in general using a sterilizing gas such as ethylene 
oxide gas (hereinafter referred to as "EOG") . In this 
sterilization process, a pressure-resistant case 
accommodating the radiation detector therein is 
5 evacuated to a negative pressure so that a sterilizing 

gas such as EOG is introduced into the pressure- 
resistant case, thereby allowing the sterilizing gas to 
pass throughout the entire radiation detector having a 
negative pressure therein for sterilization. 

10 [0004] For general radiation detectors to be 

sterilized using sterilizing gas such as EOG, the joint 
portion of the housing is sealed by means such as an O- 
ring or gasket, by welding, or by adhesion. However, 
when the radiation detector is actually sterilized 

15 using a sterilizing gas such as EOG, the speaker or the 

like of the sound output portion may be damaged due to 
the influence of a negative pressure. In this case, 
the radiation detector may lose the hermeticity of the 
main body, causing the entire interior of the radiation 

20 detector to be exposed to the sterilizing gas such as 

EOG from the damaged portion. This may result in 
deterioration or corrosion in various electrodes, or 
cause damage to the entire radiation detector, to be 
worse . 

25 [0005] Also, consider a case in which a 

sterilizing gas such as EOG is used to sterilize a 
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radiation detector that employs a mechanically 
selectable power supply switch for the power supply 
switch portion. The negative pressure in the radiation 
detector may cause the sterilizing gas such as EOG to 
5 intrude therein through a gap in the power supply 

switch. In this case, the radiation detector may lose 
the hermeticity of its main body, causing the entire 
interior of the radiation detector to be exposed to the 
sterilizing gas such as EOG. This may result in 

10 deterioration or corrosion in various electrodes, or 

cause damage to the entire radiation detector, to be 
worse. In addition to this, the gap portions in the 
power supply switch may be insufficiently sterilized. 
[0006] Furthermore, some batteries serving as a 

15 power supply may not employ a sealed structure. Thus, 

a radiation detector that should have a sealed 
structure for the housing joint portion can employ only 
a limited type of batteries. 

[0007] Still furthermore, consider such a 

20 radiation detector with a button, dial, knob and the 

like which constitutes a detection sensitivity variable 
portion capable of varying the detection sensitivity of 
radiation or a display variable portion capable of 
varying a sound display or an image display to display 
25 the radiation intensity. In this case, during the 

sterilization using a sterilizing gas such as EOG, the 
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negative pressure may cause the sterilizing gas such as 
EOG to intrude into the radiation detector through a 
gap between the button, dial, knob or the like and the 
main body. In this case, the radiation detector may 
5 lose the hermeticity of its main body, causing the 

entire interior of the radiation detector to be exposed 
to the sterilizing gas such as EOG. This may result in 
deterioration or corrosion in various electrodes, or 
cause damage to the entire radiation detector, to be 
10 worse. In addition to this, the gap portions between 

the button, dial, knob or the like and the main body 
may be insufficiently sterilized. 

[0008] It is therefore an object of the present 

invention to provide a radiation detector which can 

15 prevent the negative pressure from causing damage to 

the hermeticity of the radiation detector main body 
upon sterilization using a sterilizing gas such as EOG. 
[0009] A radiation detector according to the 

present invention has a main body which includes a 

20 radiation detecting portion for detecting a radiation 

intensity and a sound output portion for outputting a 
sound according to a radiation intensity detected by 
the radiation detecting portion. The main body also 
includes a power supply portion for supplying power at 

25 least to the radiation detecting portion and the sound 

output portion. The main body characterized in that 
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the sound output portion is configured to be detachable 
from the main body. 

[0010] The radiation detector makes it possible to 

remove the sound output portion from the main body and 
5 thereby use a sterilizing gas such as EOG to sterilize 

only the main body and the radiation detecting portion 
excluding the sound output portion. It is thus 

possible to prevent the negative pressure from causing 
damage to the sound output portion. This allows for 
10 preventing damage to the hermeticity of the radiation 

detector main body. 

[0011] Furthermore, a radiation detector according 

to the present invention has a main body which includes 
a radiation detecting portion for detecting a radiation 

15 intensity, a power supply portion for supplying power 

at least to the radiation detecting portion, and a 
power supply switch portion for turning on/off the 
power supply portion. The radiation detector is 
characterized in that the power supply switch portion 

20 is configured to be detachable from the main body. 

[0012] The radiation detector makes it possible to 

remove the power supply switch portion from the main 
body and thereby use a sterilizing gas such as EOG to 
sterilize only the main body and the radiation 

25 detecting portion excluding the power supply switch 

portion. In this case, the power supply switch portion 
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does not need to be sealed, thereby making it possible 
to employ a mechanically selectable switch such as a 
dipswitch . 

[0013] Furthermore, a radiation detector according 

5 to the present invention has a main body which includes 

a radiation detecting portion for detecting a radiation 
intensity. The main body further includes an 

integrated component having integrally a power supply 
portion including a battery for supplying power at 

10 least to the radiation detecting portion and a power 

supply switch portion for turning on/off the power 
supply portion. The radiation detector is 

characterized in that the integrated component is 
configured to be detachable from the main body. 

15 [0014] The radiation detector makes it possible to 

remove the integrated component of the power supply 
portion and the power supply switch portion from the 
main body. It is thus possible to use a sterilizing 
gas such as EOG to sterilize only the main body and the 

20 radiation detecting portion excluding the integrated 

component of the power supply portion and the power 
supply switch portion. In this case, the power supply 
switch portion does not need to be sealed, thereby 
making it possible to employ a mechanically selectable 

25 switch such as a dipswitch. Additionally, since the 

power supply portion does not need to be sealed, it is 
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also possible to use a nickel hydride battery which is 
prohibited from use under a hermetically sealed 
condition. Moreover, since the battery can be readily 
replaced, it is possible to use the radiation detector 
5 for a long period of time without replacing it. 

[0015] Furthermore, a radiation detector according 

to the present invention has a main body which includes 
a radiation detecting portion for detecting a radiation 
intensity and a detection sensitivity variable portion 

10 for varying a detection sensitivity of the radiation 

detecting portion. The main body also includes a 
display variable portion for varying at least one of a 
sound display and an image display of a radiation 
intensity detected by the radiation detecting portion. 

15 The radiation detector is characterized in that the 

detection sensitivity variable portion and the display 
variable portion are configured to be detachable from 
the main body. 

[0016] The radiation detector makes it possible to 

20 remove the detection sensitivity variable portion and 

the display variable portion from the main body. It is 
thus possible to use a sterilizing gas such as EOG to 
sterilize only the main body and the radiation 
detecting portion excluding the detection sensitivity 
25 variable portion and the display variable portion. In 

this case, the detection sensitivity variable portion 
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and the display variable portion does not need to be 
sealed, thereby making it possible to employ an 
ordinary button, dial, knob or the like as a component 
of the detection sensitivity variable portion and the 
5 display variable portion. 

[0017] In the arrangements, the sound output 

portion, the power supply switch portion, the 
integrated component of the power supply portion and 
the power supply switch portion, or the detection 

10 sensitivity variable portion and the display variable 

portion may include a connection connector to be 
detachably connected to a connection connector of the 
main body. This arrangement allows these portions to 
be configured to be detachable from the main body via 

15 the connection connector. Furthermore, the sound 

. output portion, the power supply switch portion, the 
integrated component of the power supply portion and 
the power supply switch portion, or the detection 
sensitivity variable portion and the display variable 

20 portion may be detachably screwed to the main body. 

Still furthermore, the sound output portion, the power 
supply switch portion, the integrated component of the 
power supply portion and the power supply switch 
portion, or the detection sensitivity variable portion 

25 and the display variable portion may include an 

engagement portion to detachably engage an engagement 
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portion of the main body. This arrangement allows 
these portions to be configured to be detachable from 
the main body via the engagement portion. 
Brief Description of the Drawings 
5 [0018] Fig. 1 is a longitudinal sectional view 

illustrating a schematic structure of a radiation 
detector according to a first embodiment of the present 
invention; 

[0019] Fig. 2 is an exploded view illustrating the 

10 operation of the radiation detector shown in Fig. 1; 

[0020] Fig. 3 is a longitudinal sectional view 

illustrating a schematic structure of a radiation 
detector according to a second embodiment of the 
present invention; 

15 [0021] Fig. 4 is an exploded view illustrating the 

operation of the radiation detector shown in Fig. 3; 
[0022] Fig. 5 is a longitudinal sectional view 

illustrating a schematic structure of a radiation 
detector according to a third embodiment of the present 

20 invention; 

[0023] Fig. 6 is an exploded view illustrating the 

operation of the radiation detector shown in Fig. 5; 
[0024] Fig. 7 is a longitudinal sectional view 

illustrating a schematic structure of a radiation 

25 detector according to a fourth embodiment of the 

present invention; 
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[0025] Fig. 8 is an exploded view illustrating the 

operation of the radiation detector shown in Fig. 7; 
[0026] Fig. 9 is a longitudinal sectional view 

illustrating a schematic structure of a radiation 
5 detector according to a fifth embodiment of the present 

invention; 

[0027] Fig. 10 is an exploded view illustrating 

the operation of the radiation detector shown in Fig. 
9; 

10 [0028] Fig. 11 is a longitudinal sectional view 

illustrating a schematic structure of a radiation 
detector according to a sixth embodiment of the present 
invention; 

[0029] Fig. 12 is an exploded view illustrating 

15 the operation of the radiation detector shown in Fig. 

11; 

[0030] Fig. 13 is a longitudinal sectional view 

illustrating a schematic structure of a radiation 
detector according to a seventh embodiment of the 
20 present invention; 

[0031] Fig. 14 is an exploded view illustrating 

the operation of the radiation detector shown in Fig. 
13; 

[0032] Fig. 15 is a longitudinal sectional view 

25 illustrating a schematic structure of a radiation 

detector according to an eighth embodiment of the 
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present invention; 

[0033] Fig. 16 is an exploded view illustrating 

the operation of the radiation detector shown in Fig. 
15; 

5 [0034] Fig. 17 is a longitudinal sectional view 

illustrating a schematic structure of a radiation 
detector according to a ninth embodiment of the present 
invention; 

[0035] Fig. 18 is an exploded view illustrating 

10 the operation of the radiation detector shown in Fig. 

17; 

[0036] Fig. 19 is a longitudinal sectional view 

illustrating a schematic structure of a radiation 
detector according to a tenth embodiment of the present 
15 invention; 

[0037] Fig. 20 is an exploded view illustrating 

the operation of the radiation detector shown in Fig. 
19; 

[0038] Fig. 21 is a longitudinal sectional view 

20 illustrating a schematic structure of a radiation 

detector according to an eleventh embodiment of the 
present invention; 

[0039] Fig. 22 is an exploded view illustrating 

the operation of the radiation detector shown in .Fig. 
25 21; 

[0040] Fig. 23 is a longitudinal sectional view 
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illustrating a schematic structure of a radiation 
detector according to a twelfth embodiment of the 
present invention; 

[0041] Fig* 24 is an exploded longitudinal 

5 sectional view illustrating a schematic structure of a 

radiation detector according to a thirteenth embodiment 
of the present invention; and 

[0042] Fig. 25 is an exploded longitudinal 

sectional view illustrating a schematic structure of a 
10 radiation detector according to a fourteenth embodiment 

of the present invention. 

Best Mode for Carrying Out the Invention 

[0043] Now, a radiation detector according to the 

present invention will be explained below with 

15 reference to the accompanying drawings in accordance 

with the embodiments. In the drawings to be referred 
to, Fig. 1 is a longitudinal sectional view 
illustrating a schematic structure of a radiation 
detector according to a first embodiment of the present 

20 invention, and Fig. 2 is an explanatory view 

illustrating the operation of the radiation detector 
shown in Fig. 1. 

[0044] As shown in Fig. 1, a radiation detector 

according to a first embodiment includes a manipulation 
25 grip 1 which is handheld for manipulation as a main 

body. The radiation detector is configured as a 
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handheld cordless surgical probe in which a radiation 
detecting probe 2 serving as a radiation detecting 
portion protrudes from the distal end of the 
manipulation grip 1. For example, this radiation 
5 detector is employed for detecting a metastatic breast 

cancer nidus using a radiopharmacentical . 

[0045] Inside the manipulation grip 1 which is 

made hollow, this radiation detector includes a power 
supply portion 3, a power supply switch portion 4, a 

10 control portion 5, a liquid crystal display portion 6, 

and a sound output portion 7. In this arrangement, 
most part of the control portion 5 and the liquid 
crystal display portion 6 are disposed within the 
distal end portion of the manipulation grip 1, while a 

15 liquid crystal panel 6A of the liquid crystal display 

portion 6 is disposed on the circumferential surface at 
the distal end portion of the manipulation grip 1. 
Additionally, the sound output portion 7 and the power 
supply switch portion 4 are disposed at an upper and 

20 lower position in the proximal end portion of the 

manipulation grip 1. The power supply portion 3 is 
disposed at a lower portion of the manipulation grip 1 
in front of the power supply switch portion 4 . 
[0046] The radiation detecting probe 2 is 

25 configured as a hermetic probe in which a radiation 

detecting element 2A for detecting a radiation 
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intensity is hermetically built in a cap-shaped probe 
cover 2B. The radiation detecting element 2A is a 
semiconductor element which generates a voltage pulse 
having a pulse height value corresponding to the energy 
5 of the radiation photon, and electrically connected to 

the control portion 5 of the manipulation grip 1 side 
via a lead wire 2C . 

[0047] The power supply portion 3 includes a 

battery 3A as a power supply. When the power supply 
10 switch portion 4 is turned on, the power supply portion 

3 is designed to supply power to the radiation 
detecting probe 2, the liquid crystal display portion 6, 
and the sound output portion 7 via the control portion 
5. 

15 [0048] Although not illustrated, the control 

portion 5 includes a power supply circuit, a signal 
processing circuit, and a drive circuit, and receives a 
detection pulse signal which is output according to the 
radiation intensity by the radiation detecting element 

20 2A of the radiation detecting probe 2. The control 

portion 5 performs a pulse height discrimination on the 
detection pulse signal based on a predetermined 
threshold value to output an input pulse signal, which 
is in turn processed in the signal processing circuit. 

25 The control portion 5 then outputs respective drive 

signals individually to. the liquid crystal display 
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portion 6 and the sound output portion 7 according to 
an increase or decrease in the number of input pulses. 
That is, the control portion 5 delivers a liquid 
crystal drive signal to the liquid crystal display 
5 portion 6 according to an increase or decrease in the 

number of input pulses. On the other hand, the control 
portion 5 delivers a speaker drive signal such as a 
frequency modulated sound or a beep to the sound output 
portion 7 according to an increase or decrease in the 

10 number of input pulses. 

[0049] In accordance with the liquid crystal drive 

signal from the control portion 5, the liquid crystal 
display portion 6 displays, on the liquid crystal panel 
6A, the data on the radiation intensity detected by the 

15 radiation detecting element 2A. On the other hand, in 

accordance with the speaker drive signal from the 
control portion 5, the sound output portion 7 allows a 
speaker 7A to give off the frequency modulated sound or 
the beep indicative of the radiation intensity detected 

20 by the radiation detecting element 2A. 

[0050] In this arrangement, with the radiation 

detector according to the first embodiment, an 
integrated component of the sound output portion 7, the 
power supply switch portion 4, and the power supply 

25 portion 3 is configured . to be detachable from the 

manipulation grip 1 serving as the main body. To this 
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end, as shown in Fig. 2, the manipulation grip 1 is 
configured to be divided into a detachable portion A 
and the other main body portion B. The detachable 
portion A is configured to be a separate case with no 
5 opening, which integrally includes a grip end portion 

1A for accommodating the sound output portion 7 and the 
power supply switch portion 4 and a lower grip body 
portion IB for accommodating the power supply portion 3. 
The main body portion B is also configured as a 

1 0 separate case with no opening . 

[0051] To make the detachable portion A detachable 

from the main body portion B of the manipulation grip 1, 
a power supply portion connection connector 3C 
connected to the battery 3A via a lead wire 3B is 

15 provided on the tip face of the lower grip body portion 

IB in the detachable portion A. Additionally, on the 
front end face of the grip end portion 1A in the 
detachable portion A, provided is a pair of speaker 
connection connectors 7C connected to the speaker 7A 

20 via lead wires 7B. Also provided is one switch 

connection connector 4C connected to one terminal of a 
power supply switch 4A of the power supply switch 
portion 4 via lead wires 7B. 

[0052] In this arrangement, the other switch 

25 connection connector 4E connected to the other terminal 

of the power supply switch 4A via a lead wire 4D is 
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directly connected to the electrode of the battery 3A 
of the power supply portion 3. 

[0053] On the other hand, in the main body portion 

B of the manipulation grip 1, consider a face that is 
5 joined to the tip face of the lower grip body portion 

IB in the detachable portion A. On this face, there is 
provided a power supply portion connection connector 3D 
to which the power supply portion connection connector 
3C on the detachable portion A side is detachably 

10 connected. Also consider a face that is joined to the 

front end face of the grip end portion 1A in the 
detachable portion A. On this face, there are provided 
speaker connection connectors 7D and a switch 
connection connector 4F to which the speaker connection 

15 connectors 7C and the one switch connection connector 

4C on the detachable portion A side are detachably 
connected, respectively. These power supply portion 
connection connector 3D, the speaker connection 
connectors 7D, and the switch connection connector 4F 

20 are connected to the control portion 5 via lead wires 

3E, 7E, and 4G, respectively. 

[0054] In this arrangement, the power supply 

portion connection connector 3C on the detachable 
portion A side is designed to be positively attached to 
25 or detached from the power supply portion connection 

connector 3D on the main body portion B side such that 
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the pin and the socket click into place. Additionally, 
the speaker connection connectors 7C on the detachable 
portion A side is designed to be positively attached to 
or detached from the speaker connection connectors 7D 
5 on the main body portion B side such that the pin and 

the socket click into place. Likewise, the switch 
connection connector 4C on the detachable portion A 
side is designed to be positively attached to or 
detached from the switch connection connector 4F on the 
10 main body portion B side such that the pin and the 

socket click into place. In this connection condition, 
the detachable portion A is integrated with the main 
body portion B of the manipulation grip 1 (refer to Fig. 
1) . 

15 [0055] The radiation detector of the first 

embodiment configured as described above is used, for 
example, for detecting a metastatic breast cancer nidus 
using a radiopharmacentical . In this application, when 
the distal end of the radiation detecting probe 2 is 

20 directed to the measured portion of a patient, the 

radiation coming from the measured portion will be made 
incident upon the radiation detecting element 2A. This 
causes the radiation detecting element 2A to output a 
detection pulse signal associated with the radiation 

25 intensity made incident thereon to the control portion 

5 on the manipulation grip 1 side. 
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[0056] When the number of input pulses has 

exceeded a predetermined threshold value at which the 
speaker 7A is driven, the control portion 5 having 
received detection pulse signals from the radiation 
5 detecting element 2A outputs a speaker drive signal to 

the speaker 7 A to give off a frequency modulated sound 
or a beep. Likewise, the control portion 5 outputs a 
liquid crystal drive signal to the liquid crystal 
display portion 6, causing the liquid crystal panel 6A 

10 to display data associated with the radiation intensity. 

[0057] Here, the radiation detector according to 

the first embodiment is sterilized using sterilizing 
gas such as EOG prior to its use because the radiation 
detector is used for detecting a metastatic breast 

15 cancer nidus using a radiopharmacentical or the like. 

In this sterilization process, a pressure-resistant 
case accommodating the radiation detector therein is 
evacuated to a negative pressure so that a sterilizing 
gas such as EOG is introduced into the pressure- 

20 resistant case, thereby allowing the sterilizing gas to 

pass throughout the entire radiation detector having a 
negative pressure therein for sterilization. 
[ 0058 ] For this purpose, in the radiation detector 

according to the first embodiment, the detachable 

25 portion A having integrally the grip end portion 1A and 

the lower grip body portion IB is removed from the main 
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body portion B of the manipulation grip 1. Then, the 
sterilizing gas such as EOG is used to sterilize only 
on the main body portion B of the manipulation grip 1 
and the radiation detecting probe 2 excluding the sound 
5 output portion 7, the power supply switch portion 4, 

and the power supply portion 3. 

[0059] In this manner, the radiation detector 

according to the first embodiment makes it possible to 
perform sterilization using a sterilizing gas such as 

10 EOG with the sound output portion 7, the power supply 

switch portion 4, and the power supply portion 3 being 
removed in the manipulation grip 1 on a detachable 
portion A basis. This makes it possible to prevent 
damage to the speaker 7A of the sound output portion 7 

15 caused by a negative pressure in the pressure-resistant 

case . 

[0060] Furthermore, since the power supply switch 

portion 4 dose not need to be sealed, it is possible to 
employ as the power supply switch 4A a mechanically 

20 selectable switch such as a dipswitch. 

[0061] Still furthermore, the power supply portion 

3 does not need to be sealed, it is also possible to 
use as a battery 3A a nickel hydride battery which is 
prohibited from use under a hermetically sealed 

25 condition. Moreover, since the power supply portion 3 

including the battery 3A can be replaced on a 
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detachable portion A basis, it is possible to use the 
radiation detector for a long period of time without 
replacing the entirety thereof. 

[0062] Now, the radiation detectors according to 

5 the present invention will be described in sequence in 

accordance with the other embodiments. These 
embodiments are based on the first embodiment shown in 
Fig. 1 and Fig. 2, and identical components indicated 
by identical symbols will not be explained in detail. 

10 [0063] A radiation detector according to a second 

embodiment is configured such that the integrated 
component of the sound output portion 7 and the power 
supply portion 3 is detachable from the manipulation 
grip 1 as the main body. As shown in Fig. 3 and Fig. 4, 

15 this radiation detector employs a power supply switch 

portion 8, which is a substitute for the power supply 
switch portion 4 (refer to Fig. 2) provided in the grip 
end portion 1A on the detachable portion A side of the 
manipulation grip 1 in the radiation detector of the 

20 first embodiment (refer to Fig. 1 and Fig. 2) . The 

power supply switch portion 8 is provided behind the 
liquid crystal display portion 6 in the main body 
portion B of the manipulation grip 1. In this 

arrangement, on the tip face of the lower grip body 

25 portion IB in the detachable portion A, provided is a 

pair of power supply portion connection connectors 3C 
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which are connected to the battery 3A via a pair of 
lead wires 3B . 

[0064] Accordingly, in the main body portion B of 

the manipulation grip 1, consider a face that is joined 
5 to the tip face of the lower grip body portion IB in 

the detachable portion A. On this face, there are 
provided a pair of power supply portion connection 
connectors 3D to which the pair of power supply portion 
connection connectors 3C on the detachable portion A 
10 side are detachably connected. The pair of power 

supply portion connection connectors 3D are connected 
to the control portion 5 via the power supply switch 
portion 8 . 

[0065] In the radiation detector according to the 

15 second embodiment, the pair of power supply portion 

connection connectors 3C on the detachable portion A 
side are connected to the pair of power supply portion 
connection connectors 3D on the main body portion B 
side. Additionally, the pair of speaker connection 
20 connectors 7C on the detachable portion A side are 

connected to the pair of speaker connection connectors 
7D on the main body portion B side. This arrangement 
allows the detachable portion A to be integrated with 
the main body portion B of the manipulation grip 1 
25 (refer to Fig. 3) . 

[0066] According to the radiation detector of the 
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second embodiment, it is possible to perform 
sterilization using a sterilizing gas such as EOG with 
the sound output portion 7 and the power supply portion 
3 being removed in the manipulation grip 1 on a 
5 detachable portion A basis. This makes it possible to 

prevent damage to the speaker 7A of the sound output 
portion 7 caused by a negative pressure in the 
pressure-resistant case. Furthermore/ since the power 
supply portion 3 does not need to be sealed, it is 

10 possible to use as a battery 3A a nickel hydride 

battery which is prohibited from use under a 
hermetically sealed condition. Moreover, since the 
power supply portion 3 including the battery 3A can be 
replaced on a detachable portion A basis, it is 

15 possible to use the radiation detector for a long 

period of time without replacing the entirety thereof. 
[0067] A radiation detector according to a third 

embodiment is configured such that the integrated 
component of the sound output portion 7 and the power 

20 supply portion 3 is detachable from the manipulation 

grip 1 as the main body. As shown in Fig. 5 and Fig. 6, 
in this radiation detector, the pair of speaker 
connection connectors 7C on the detachable portion A 
side in the radiation detector of the second embodiment 

25 (refer to Fig. 3 and Fig. 4) are placed side by side on 

the tip face of the lower grip body portion IB in the 
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detachable portion A. Additionally, the pair of power 
supply portion connection connectors 3C that are 
provided on the tip face of the lower grip body portion 
IB are placed side by side. Accordingly, the radiation 
5 detector of the third embodiment includes the pair of 

speaker connection connectors 7D on the main body 
portion B side in the radiation detector of the second 
embodiment. The speaker connection connectors 7D are 
placed side by side on a face that is joined to the tip 

10 face of the lower grip body portion IB in the 

detachable portion A of the main body portion B. 
Furthermore, the pair of power supply portion 
connection connectors 3D which are provided on this 
joint face are also placed side by side. 

15 [0068] In the radiation detector according to the 

third embodiment, the pair of power supply portion 
connection connectors 3C on the detachable portion A 
side are connected to the pair of power supply portion 
connection connectors 3D on the main body portion B 

20 side. Additionally, the pair of speaker connection 

connectors 7C on the detachable portion A side are 
connected to the pair of speaker connection connectors 
7D on the main body portion B side. This arrangement 
allows the detachable portion A to be integrated with 

25 the main body portion B of the manipulation grip 1 

(refer to Fig . 5) . 
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[0069] In the radiation detector according to the 

third embodiment, to ensure the mounting state the 
detachable portion A to the main body portion B, for 
example, it is preferable to provide a recessed and 
5 projected engagement portion made up of engagement pins 

"C" and engagement holes "D" between the front end face 
of the grip end portion 1A in the detachable portion A 
and the joint face of the main body portion B that is 
jointed thereto. Alternatively, a groove fitting 

10 portion such as a dovetail groove may be provided 

between the upper surface of the lower grip body 
portion IB in the detachable portion A and the joint 
face of the main body portion B that is jointed thereto. 
[0070] According to the radiation detector of the 

15 third embodiment, it is possible to perform 

sterilization using a sterilizing gas such as EOG with 
the sound output portion 7 and the power supply portion 
3 being removed in the manipulation grip 1 on a 
detachable portion A basis. This makes it possible to 

20 prevent damage to the speaker 7A of the sound output 

portion 7 caused by a negative pressure in the 
pressure-resistant case. Furthermore, since the power 
supply portion 3 does not need to be sealed, it is 
possible to use as the battery 3A a nickel hydride 

25 battery which is prohibited from use under a 

hermetically sealed condition. Moreover, since the 
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power supply portion 3 including a battery 3A can be 
replaced on a detachable portion A basis, it is 
possible to use the radiation detector for a long 
period of time without replacing the entirety thereof. 
5 [0071] A radiation detector according to a fourth 

embodiment is configured such that the integrated 
component of the sound output portion 7 and the power 
supply switch portion 4 as well as a battery portion 3J 
are detachable from the manipulation grip 1 as the main 

10 body. As shown in Fig. 7 and Fig. 8, this radiation 

detector allows the detachable portion A (refer to Fig. 
2) according to the radiation detector of the first 
embodiment (refer to Fig. 1 and Fig. 2) to include only 
the grip end portion 1A. The lower grip body portion 

15 IB is integrated with the main body portion B of the 

manipulation grip 1, with the power supply portion 3 
provided in the lower grip body portion IB on the main 
body portion B side. 

[0072] The power supply portion 3 includes the 

20 battery portion 3J in which battery connection 

connectors 3G and 3H are connected in advance to both 
the electrodes of the battery 3A via lead wires 3F and 
3F. The battery portion 3J is configured such that one 
battery connection connector 3G is detachably connected 
25 to a power supply portion connection connector 3K, 

which is provided in the lower grip body portion IB on 
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the main body portion B side. Additionally, the other 
switch connection connector 4E on the detachable 
portion A side is detachably connected to the other 
battery connection connector 3H. 
5 [0073] In the radiation detector according to the 

fourth embodiment, the pair of speaker connection 
connectors 7C on the detachable portion A side are 
connected to the pair of speaker connection connectors 
7D on the main body portion B side. Additionally, the 

10 one switch connection connector 4C on the detachable 

portion A side is connected to the one switch 
connection connector 4F on the main body portion B side. 
Furthermore, the other switch connection connector 4E 
is detachably connected to the battery connection 

15 connector 3H of the battery portion 3J. This 

arrangement allows the detachable portion A to be 
integrated with the main body portion B of the 
manipulation grip 1 (refer to Fig. 7). 

[0074] The radiation detector according to the 

20 fourth embodiment also allows sterilization to be 

performed using a sterilizing gas such as EOG, in a 
state where the sound output portion 7 and the power 
supply switch portion 4 in the manipulation grip 1 is 
removed on a detachable portion A basis, and the 
25 battery portion 3J is also removed from the main body 

portion B of the manipulation grip 1. This makes it 
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possible to prevent damage to the speaker 7A of the 
sound output portion 7 caused by a negative pressure in 
the pressure-resistant case. 

[0075] Furthermore, since the power supply switch 

5 portion 4 does not need to be sealed, it is possible to 

employ as the power supply switch 4A a mechanically 
selectable switch such as a dipswitch. Still 
furthermore, since the battery portion 3J is detachable, 
it is also possible to use as a battery 3A a nickel 

10 hydride battery which is prohibited from use under a 

hermetically sealed condition. Moreover, the battery 
portion 3J can be replaced, thereby making it possible 
to use the radiation detector for a long period of time 
without replacing the entirety . thereof . 

15 [0076] A radiation detector according to a fifth 

embodiment is configured such that the integrated 
component of the sound output portion 7 and the power 
supply switch portion 4 as well as the battery 3A are 
detachable from the manipulation grip 1 as the main 

20 body. As shown in Fig. 9 and Fig. 10, this radiation 

detector allows only the battery 3A to be replaceable 
instead of the battery portion 3J in the radiation 
detector of the fourth embodiment (refer to Fig. 7 and 
Fig. 8). One of the electrodes of the battery 3A is 

25 connected to the power supply portion connection 

connector 3K, which is provided in the lower grip body 
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portion IB on the main body portion B side, while the 
other electrode is connected to the switch connection 
connector 4E on the detachable portion A side. 
[0077] In the radiation detector according to the 

5 fifth embodiment, the pair of speaker connection 

connectors 7C on the detachable portion A side are 
connected to the pair of speaker connection connectors 
7D on the main body portion B side. Additionally, the 
one switch connection connector 4C on the detachable 

10 portion A side is connected to the one switch 

connection connector 4F on the main body portion B side. 
Furthermore, the other switch connection connector 4E 
is connected to the other electrode of the battery 3A. 
This arrangement allows the detachable portion A to be 

15 integrated with the ■ main body portion B of the 

manipulation grip 1 (refer to Fig. 9) . 

[0078] The radiation detector according to the 

fourth embodiment also allows sterilization to be 
performed using a sterilizing gas such as EOG, in a 
. 20 state where the sound output portion 7 and the power 

supply switch portion 4 in the manipulation grip 1 are 
removed on a detachable portion A basis, and the 
battery 3A is also removed from the main body portion B 
of the manipulation grip 1. This makes it possible to 
25 prevent damage to the speaker 7A of the sound output 

portion 7 caused by a negative pressure in the 
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pressure-resistant case . 

[0079] Furthermore, since the power supply switch 

portion 4 needs not to be sealed, it is possible to 
employ as the power supply switch 4A a mechanically 
5 selectable switch such as a dipswitch. Still 

furthermore, since the battery 3A is detachable, it is 
also possible to use as a battery 3A a nickel hydride 
battery which is prohibited from use under a 
hermetically sealed condition. Moreover, the battery 
10 3A can be replaced, thereby making it possible to use 

the radiation detector for a long period of time 
without replacing the entirety thereof. 

[0080] A radiation detector according to a sixth 

embodiment is configured such that the sound output 

15 portion 7 and the power supply portion 3 are 

individually detachable from the manipulation grip 1 as 
the main body. As shown in Fig. 11 and Fig. 12, this 
radiation detector employs the power supply switch 
portion 8. The power supply switch portion 8 is a 

20 substitute for the power supply switch portion 4 (refer 

to Fig. 8) which is provided in the grip end portion 1A 
on the detachable portion A side of the manipulation 
grip 1 in the radiation detector of the fourth 
embodiment (refer to Fig. 7 and Fig. 8) . The power 

25 supply switch portion 8 is provided behind the liquid 

crystal display portion 6 in the main body portion B of 
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the manipulation grip 1. In this arrangement, on the 
front end face of the grip end portion 1A constituting 
the detachable portion A, provided is a power supply- 
portion connection connector 3L which is detachably 
5 connected to the battery connection connector 3H of the 

battery portion 3J. Accordingly, in the main body 
portion B of the manipulation grip 1, consider a face 
that is joined to the front end face of the grip end 
portion 1A in the detachable portion A. On this face, 
10 there is provided a power supply connection terminal 3M 

which is in contact with the power supply portion 
connection connector 3L. 

[0081] In the radiation detector according to the 

sixth embodiment, the pair of speaker connection 

15 connectors 7C on the detachable portion A side are 

connected to the pair of speaker connection connectors 
7D on the main body portion B side. Additionally, the 
power supply portion connection connector 3L on the 
detachable portion A side is detachably connected to 

20 the battery connection connector 3H of the battery 

portion 3J. This arrangement allows the detachable 
portion A to be integrated with the main body portion B 
of the manipulation grip 1 (refer to Fig. 11). 
[0082] According to the radiation detector of the 

25 sixth embodiment, it is possible to perform 

sterilization using a sterilizing gas such as EOG, in a 
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state where that the sound output portion 7 is removed 
in the manipulation grip 1 on a detachable portion A 
basis, and the battery portion 3J is also removed from 
the main body portion B of the manipulation grip 1 . 
5 This makes it possible to prevent damage to the speaker 

7A of the sound output portion 7 caused by a negative 
pressure in the pressure-resistant case. 

[0083] Furthermore, since the battery portion 3J 

is detachable, it is also possible to use as a battery 

10 3A a nickel hydride battery which is prohibited from 

use under a hermetically sealed condition. Moreover, 
the battery portion 3J can be replaced, thereby making 
it possible to use the radiation detector for a long 
period of time without replacing the entirety thereof. 

15 [0084] A radiation detector according to a seventh 

embodiment is configured such that the sound output 
portion 7 and the battery 3A are individually 
detachable from the manipulation grip 1 as the main 
body. As shown in Fig. 13 and Fig. 14, this radiation 

20 detector allows only the battery 3A to be replaceable 

instead of the battery portion 3J in the radiation 
detector of the sixth embodiment (refer to Fig. 11 and 
Fig. 12). One of the electrodes of the battery 3A is 
connected to the power supply portion connection 

25 connector 3K, which is provided in the lower grip body 

portion IB on the main body portion B side, while the 
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other electrode is detachably connected to the power 
supply portion connection connector 3L on the 
detachable portion A side. 

[0085] The radiation detector according to the 

5 seventh embodiment also allows sterilization to be 

performed using a sterilizing gas such as EOG, in a 
state where that the sound output portion 7 in the 
manipulation grip 1 is removed on a detachable portion 
A basis, and the battery 3A is also removed from the 
10 main body portion B of the manipulation grip 1. This 

makes it possible to prevent damage to the speaker 7A 
of the sound output portion 7 caused by a negative 
pressure in the pressure-resistant case. 

[0086] Furthermore, since the battery 3A is 

15 detachable, it is also possible to use as a battery 3A 

a nickel hydride battery which is prohibited from use 
under a hermetically sealed condition. Moreover, the 
battery 3A can be replaced, thereby making it possible 
to use the radiation detector for a long period of time 
20 without replacing the entirety thereof. 

[0087] A radiation detector according to an eighth 

embodiment is configured such that the integrated 
component of the sound output portion 7 and the power 
supply switch portion 4 is detachable from the 
25 manipulation grip 1 as the main body. As shown in Fig. 

15 and Fig. 16, in this radiation detector, only the 
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grip end portion 1A that constitutes the detachable 
portion A of the manipulation grip 1 in the radiation 
detector of the fifth embodiment (refer to Fig. 9 and 
Fig. 10) is configured to be detachable. 
5 [0088] In the radiation detector according to the 

eighth embodiment, the pair of speaker connection 
connectors 7C on the detachable portion A side are 
connected to the pair of speaker connection connectors 
7D on the main body portion B side. Additionally, the 

10 one switch connection connector 4C on the detachable 

portion A side is connected to the other switch 
connection connector 4F on the main body portion B side. 
Furthermore, the other switch connection connector 4E 
is connected to the other electrode of the battery 3A. 

15 This arrangement allows the detachable portion A to be 

integrated with the main body portion B of the 
manipulation grip 1 (refer to Fig. 15) . 

[0089] According t,o the radiation detector of the 

eighth embodiment, it is possible to perform 

20 sterilization using a sterilizing gas such as EOG with 

the sound output portion 7 and the power supply switch 
portion 4 being removed in the manipulation grip 1 on a 
detachable portion A basis. This makes it possible to 
prevent damage to the speaker 7A of the sound output 

25 portion 7 caused by a negative pressure in the 

pressure-resistant case . 
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[0090] Furthermore, since the power supply switch 

portion 4 does not need to be sealed, it is possible to 
employ as the power supply switch 4A a mechanically 
selectable switch such as a dipswitch. 
5 [0091] A radiation detector according to a ninth 

embodiment is configured such that the sound output 
portion 7 is detachable from the manipulation grip 1 as 
the main body. As shown in Fig. 17 and Fig. 18, in 
this radiation detector, only the grip end portion 1A 
10 that constitutes the detachable portion A of the 

manipulation grip 1 in the radiation detector of the 
seventh embodiment (refer to Fig. 13 and Fig. 14) is 
configured to be detachable. 

[0092] In the radiation detector according to the 

15 ninth embodiment, the pair of speaker connection 

connectors 7C on the detachable portion A side are 
connected to the pair of speaker connection connectors 
7D on the main body portion B side. This arrangement 
allows the detachable portion A to be integrated with 
20 the main body portion B of the manipulation grip 1 

(refer to Fig. 17). 

[0093] According to the radiation detector of the 

ninth embodiment, it is possible to perform 
sterilization using a sterilizing gas such as EOG with 
25 the sound output portion 7 being removed in the 

manipulation grip 1 on a detachable portion A basis. 
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This makes it possible to prevent damage to the speaker 
7A of the sound output portion 7 caused by a negative 
pressure in the pressure-resistant case. 

[0094] A radiation detector according to a tenth 

5 embodiment is configured such that the sound output 

portion 7 and the battery 3A are individually 
detachable from the manipulation grip 1 as the main 
body. As shown in Fig. 19 and Fig. 20, in this 
radiation detector, the grip end portion 1A that 

10 constitutes the detachable portion A of the 

manipulation grip 1 in the radiation detector of the 
seventh embodiment (refer to Fig. 13 and Fig. 14) is 
configured to be detachably screwed into the main body 
portion B of the manipulation grip 1. Additionally, 

15 there is formed an opening 1C which allows the battery 

3A to be inserted into the lower grip body portion IB 
that constitutes the main body portion B of the 
manipulation grip 1. A battery cover ID which covers 
the opening 1C is detachably mounted to the lower grip 

20 body portion IB using a setscrew 10. 

[0095] According to the radiation detector of the 

tenth embodiment, it is possible to perform 
sterilization using a sterilizing gas such as EOG, in s 
state where that the sound output portion 7 is removed 

25 in the manipulation grip 1 by unscrewing a setscrew 9 

on a detachable portion A basis from the main body 



36 



FP03-0237-00 



portion B, and the battery cover ID is also removed 
from the lower grip body portion IB of the lead wire 3B 
by unscrewing the setscrew 10 to take out the battery 
3A. 

5 [0096] This makes it possible to prevent damage to 

the speaker 7A of the sound output portion 7 caused by 
a negative pressure in the pressure-resistant case. 
Furthermore, since the battery 3A is detachable, it is 
also possible to use as a battery 3A a nickel hydride 

10 battery which is prohibited from use under a- 

hermetically sealed condition. Moreover, the battery 
3A can be replaced, thereby making it possible to use 
the radiation detector for a long period of time 
without replacing the entirety thereof. 

15 [0097] A radiation detector according to an 

eleventh embodiment is configured such that the sound 
output portion 7 is detachable from the manipulation 
grip 1 as the main body. As shown in Fig. 21 and Fig. 
22, with this radiation detector, the grip end portion 

20 1A that constitutes the detachable portion A of the 

manipulation grip 1 in the radiation detector of the 
ninth embodiment (refer to Fig. 17 and Fig. 18) is 
provided with an external power supply connection 
connector 11A, to which an external power supply cable 

25 11 is detachably connected. And to the external power 

supply connection connector 11A, a power supply portion 
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connection connector 11C is connected via a lead wire 
11B. Additionally, the battery 3A is not required. 
[0098] The power supply portion connection 

• connector 11C is provided on the front end face of the 
5 grip end portion 1A. Correspondingly, a power supply 

portion connection connector 11D that is connected to 
the control portion 5 via the power supply switch 
portion 8 is provided on the face that is jointed to 
the front end face of the grip end portion 1A in the 

10 main body portion B of the manipulation grip 1. 

[0099] In the radiation detector according to the 

eleventh embodiment, the pair of speaker connection 
connectors 7C on the detachable portion A side are 
connected to the pair of speaker connection connectors 

15 7D on the main body portion B side. Additionally, the 

power supply portion connection connector 11C on the 
detachable portion A side is detachably connected to 
the power supply portion connection connector 11D on 
the main body portion B side such that the pin and the 

20 socket click detachably into place. This arrangement 

allows the detachable portion A to be integrated with 
the main body portion B of the manipulation grip 1 
(refer to Fig. 21) . 

[0100] According to the radiation detector of the 

25 eleventh .embodiment, it is possible to perform 

sterilization using a sterilizing gas such as EOG with 
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the sound output portion 7 being removed in the 
manipulation grip 1 on a detachable portion A basis. 
This makes it possible to prevent damage to the speaker 
7A of the sound output portion 7 caused by a negative 
5 pressure in the pressure-resistant case. 

[0101] Furthermore, since an external power supply 

is used in place of the battery 3A, it is possible to 
use the radiation detector for a long period of time 
without replacement . 

10 [0102] A radiation detector according to a twelfth 

embodiment is configured such that the power supply 
switch portion 4 is detachable from the manipulation 
grip 1 as the main body. As shown in Fig. 23, in this 
radiation detector, a modification is made to the 

15 detachable portion A in the radiation detector of the 

eighth embodiment (refer to Fig. 15 and Fig. 16) . That 
is, the upper portion of the grip end portion 1A 
accommodating the sound output portion 7 is integrated 
with the proximal end portion of the manipulation grip 

20 1 as the main body portion B. Thus, only the lower 

portion of the grip end portion 1A accommodating the 
power supply switch portion 4 serves as the detachable 
portion A. The lower portion of the grip end portion 
1A serving as the detachable portion A is jointed to 

25 the end face of the lower grip body portion IB, on 

which power supply portion connection connectors 3M and 
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3N connected to both the electrodes of the battery 3A 
in the power supply portion 3 are provided vertically 
side by side. 

[0103] In the radiation detector according to the 

5 twelfth embodiment, the switch connection connectors 

4C and 4E on the lower portion side of the grip end 
portion 1A serving as the detachable portion A are 
connected to the power supply portion connection 
connectors 3M and 3N, respectively. Here, the power 

10 supply portion connection connectors 3M and 3N are on 

the side of the lower grip body portion IB serving as 
the main body portion B. This arrangement allows the 
detachable portion A to be integrated with the main 
body portion B of the manipulation grip 1 . 

15 [0104] According to the radiation detector of the 

twelfth embodiment, it is possible to perform 
sterilization using a sterilizing gas such as EOG with 
the power supply switch portion 4 on the detachable 
portion A side being removed from the lower grip body 

20 portion IB on the main body portion B side. This makes 

it possible to prevent the sterilizing gas such as EOG 
from intruding into the main body portion B through a 
gap in the power supply switch 4A due to a negative 
pressure in the pressure-resistant case. 

25 [0105] A radiation detector according to a 

thirteenth embodiment is configured such that the 
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integrated component of the power supply switch portion 
4 and the power supply portion 3 is detachable from the 
manipulation grip 1 as the main body. As shown in Fig. 
24, in this radiation detector, a modification is made 
5 to the detachable portion A in the radiation detector 

according to the first embodiment (refer to Fig. 1 and 
Fig. 2). That is, the upper portion of the grip end 
portion 1A accommodating the sound output portion 7 is 
integrated with the proximal end portion of the 

10 manipulation grip 1 as the main body portion B. The 

lower grip body portion IB accommodating the power 
supply portion 3 is integrated with the lower portion 
of the grip end portion 1A accommodating the power 
supply switch portion 4 into the detachable portion A. 

15 [0106] In the radiation detector according to the 

thirteenth embodiment, the power supply portion 
connection connector 3C on the detachable portion A 
side is connected to the power supply portion 
connection connector 3D on the main body portion B side. 

20 This arrangement allows the detachable portion A to be 

integrated with the main body portion B of the 
manipulation grip 1. 

[0107] According to the radiation detector of the 

thirteenth embodiment, it is possible to perform 
25 sterilization using a sterilizing gas such as EOG with 

the power supply switch portion 4 and the power supply 
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portion 3 being removed in the manipulation grip 1 on a 
detachable portion A basis. This makes it possible to 
prevent the sterilizing gas such as EOG from intruding 
into the main body portion B through a gap in the power 
5 supply switch 4A due to a negative pressure in the 

pressure-resistant case . 

[0108] Furthermore, since the power supply portion 

3 does not need to be sealed, it is possible to use as 
a battery 3A a nickel hydride battery which is 

10 prohibited from use under a hermetically sealed 

condition. Moreover, since the power supply portion 3 
including the battery 3A can be replaced on a 
detachable portion A basis, it is possible to use the 
radiation detector for a long period of time without 

15 replacing the entirety thereof. 

[0109] A radiation detector according to a 

fourteenth embodiment includes a detection sensitivity 
variable portion capable of varying the detection 
sensitivity of the radiation detecting probe 2 (the 

20 radiation detecting portion) and a display variable 

portion capable of varying a sound display from the 
sound output portion 7 for displaying the radiation 
intensity detected by the radiation detecting probe 2 
(the radiation detecting portion) . The display 

25 variable portion is also capable of varying an image 

display from the liquid crystal display portion 6. The 
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radiation detector is configured such that detection 
sensitivity variable portion and the display variable 
portion are detachable from the manipulation grip 1 as 
the main body. This radiation detector is configured, 
5 similar to the radiation detector of the eighth 

embodiment (refer to- Fig. 15 and Fig. 16), such that 
only the grip end portion 1A of the manipulation grip 1 
serves as the detachable portion A. However, in this 
arrangement, the power supply switch portion 8 as a 

10 substitute for the power supply switch portion 4 (refer 

• to Fig. 16) is provided behind the liquid crystal 
display portion 6 in the main body portion B of the 
manipulation grip 1. Also, the sound output portion 7 
is provided on an end portion of the manipulation grip 

15 1 to which the grip end portion 1A is jointed. 

[0110] Here, the grip end portion 1A serving as 

the detachable portion A is additionally provided with 
a detection sensitivity variable knob 12 that 
constitutes the detection sensitivity variable portion 

20 capable of varying the detection sensitivity of the 

radiation detecting probe 2 (the radiation detecting 
portion) , and a volume variable knob 13 that 
constitutes the display variable portion capable of 
varying the volume of the speaker 7A for displaying the 

25 detected radiation intensity. A connection connector 

14 that is connected to the detection sensitivity 
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variable knob 12 and the volume variable knob 13 is 
provided on the front end face of the grip end portion 
1A. A connection connector 15 that is detachably 
connected to the connection connector 14 is provided on 
5 the rear end face of the lower grip body portion IB of 

the manipulation grip 1 serving as the main body 
portion B. 

[0111] In the radiation detector according to the 

fourteenth embodiment, the connection connector 14 on 

10 the detachable portion A side is connected to the 

connection connector 15 on the main body portion B side. 
This arrangement allows the detachable portion A to be 
integrated with . the main body portion B of the 
manipulation grip 1. 

15 [0112] According to the radiation detector of the 

fourteenth embodiment, it is possible to perform 
sterilization using a sterilizing gas such as EOG, in a 
state where, the detection sensitivity variable control 
12 and the volume variable control 13 are removed on a 

20 grip end portion 1A basis, the grip end portion 1A 

serving as the detachable portion A of the manipulation 
grip 1. This makes it possible to prevent the 
sterilizing gas such as EOG from intruding into the 
main body portion B through a gap in the detection 

25 sensitivity variable control 12 or the volume variable 

control 13 due to a negative pressure in the pressure- 
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resistant case. 

[0113] The radiation detector according to the 

above-mentioned embodiments is designed as a medical 
surgical probe; however, the use of the radiation 
5 detector of the present invention is not limited 

thereto but may also be employed in a wide range of 
other applications. 
Industrial Applicability 

[0114] For example, the present invention can be 

10 applied to the detection of the developing location of 

cancer using a radiopharmacentical . 
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